The endoplasmic reticulum (ER) localized unfolded protein response (UPR) sensors, IRE1α, 3 PERK, and ATF6α, are activated upon accumulation of misfolded proteins caused by ER 4 stress. It is debated whether these UPR sensors are activated either by the release of their 5 negative regulator BiP chaperone or directly binding to misfolded proteins during ER stress.
Introduction

18
The endoplasmic reticulum is the major organelle for the synthesis of secretory and While there is tremendous progress has been made in understanding the biology of 61 UPR effectors, the mechanism of UPR sensors activation remains incompletely understood.
62
There are two major models have been actively debated for the activation of UPR sensors does not seem to interact with misfolded proteins (Oikawa et al., 2012 Figure 1C and Figure 1G ). ATF6α signal was disappeared 164 throughout DTT treatment, suggesting that the ER is experiencing continuous stress and is 165 not restored ( Figure 1F ).
167
Since ATF6α is proteolytically cleaved during ER stress, we were not able to detect during ER stress, we inhibited S1P and S2P proteases that are responsible for the cleavage of 171 ATF6α using a previously described serine protease inhibitor, 4-(2-aminoethyl) benzene We reasoned that either the interaction is weak or it is sensitive to immunoprecipitation 316 conditions. To circumvent this issue, we first expressed a misfolded alpha1-antitrypsin of all three UPR sensors in unstressed and stressed cells ( Figure 5C ).
346
Our BN-PAGE data suggest that all three UPR sensors existed as preformed 347 oligomers under homeostatic conditions. There are two alternative possibilities to this claim. It is also necessary to consider using different misfolded substrates for binding studies with 10% FBS (Gibco), 100 U/ml penicillin and 100 µg/ml streptomycin (Gibco) at 5% CO2. The cells were then transfected with transfected with rat BiP plasmid (a kind gift from Dr. 
486
The cells were directly harvested in 2X SDS sample buffer, boiled, separated on 6% Tris-
487
Glycine based gels and immunoblotted with the indicated antibodies in the Figure S1 . 
BN-PAGE Immunoblotting
501
The cell pellets were lysed using 2% digitonin buffer (50mM BisTris pH 7. 
Phostag assay
519
IRE1α phosphorylation was detected by previously described method (Yang et al., 2010) .
520
Briefly, 5% SDS PAGE gel was made containing 25µM Phos-tag (Wako). SDS-PAGE was 521 run at 100 V for 2 hours and 40 minutes. The gel was transferred to nitrocellulose (Bio-Rad)
522
and followed with immunoblotting.
524
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822
Step 1: All three endogenous UPR sensors exist as preformed oligomers associated with BiP Subsequently, the permeabilized cells were treated with 0.5 to 10µM BMH for 30 min on ice.
835
The cells were directly harvested and analyzed by either immunobloting with the indicated 836 antigens or coomassie blue staining. 
Control
BiP over exp.
Tg (μg/ml): 
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3.
IRE1α-HA IRE1α-HA H E K 2 9 3 Step 1: All three endogenous UPR sensors exist as preformed oligomers associated with BiP in cells.
Step 2: Upon ER stress, oligomers of UPR sensors bind to misfolded proteins with concomitant release of BiP from UPR sensors.
Step 3: Once binding to misfolded proteins, IRE1α may undergo conformational changes without major changes in the oligomerization state, which in turn activates its kinase and RNase activities. PERK is activated and phosphorylated through assembling into large oligomers from small oligomers upon binding with misfolded proteins. Conversely, misfolded proteins binding to ATF6α oligomers induce disassembly of oligomers, thus migrating to Golgi for activation. 
